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ABSTRACT OF THESIS 
COLOR YOUR PLATE NUTRITION INTERVENTION: USING EXPOSURE 
INTERVENTIONS TO INCREASE FRUIT AND VEGETABLE INTAKE IN OLDER 
ADULTS ATTENDING CONGREGATE MEAL SITES 
The aims of the Color Your Plate nutrition intervention were to increase intake of fruits 
and vegetables and increase motivators and decrease barriers to consuming fruits and 
vegetables rich in older-adults who regularly attend congregate meal sites. In this quasi-
experimental pilot study, a convenience sample (n=35) of older adults at two intervention 
and two control sites completed pre- and post-surveys. Following the five-lesson 
curriculum, intervention participants reported greater intakes of fruits and vegetables 
(mean change increase of 3.47 ± 2.38 servings/week) and significant increases in days 
having consumed 4.5 cups or more of fruits and vegetables (p=.0004), incorporation of 
fruits and vegetables at dinner (p=.0035) and incorporation of fruits and vegetables in all 
meals combined (p=.0020). Additionally, significant decreases in self-reported barriers 
such as cost (p=0.0143) and difficulties with digestion (0.0005) and increases in 
motivators, such as support programs from family, friends, and peers (p=.0082) were 
found within the intervention group. The results of this pilot study indicate that the 
incorporation of theory-based nutrition lessons is linked to greater consumption of fruits 
and vegetables as well as decreased barriers and increased motivation to the intake of 
phytochemical-rich fruit and vegetables. Researchers interested in increasing dietary 
practices in older adult populations should consider exposure intervention techniques.   
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 INTRODUCTION 
Older adults are the fastest growing segment of the population in the United 
States. (CDC, 2013, US Census, 2014) In the US alone, it is estimated that the number of 
older adults (age 65 and older) is expected to increase to 55 million in 2020. According to 
the U.S. Centers for Disease Control and Prevention (CDC), by 2050, the number of 
Americans aged 65 years or older will be approximately 89 million. As well, research 
suggests that, by 2030, one in five Americans will be an older adult.  Currently, US 
residents aged 65 years or older account 14.5% of the total population; around 45 million 
people. (US Census Bureau, 2015) 
According to the CDC, a significant number of older adults have at least one or 
more of the following chronic health conditions: heart disease, cancer, stroke, chronic 
lower respiratory diseases, Alzheimer’s, diabetes, influenza, and/or pneumonia. (CDC, 
2013) These conditions can lead to a diminished quality of life and loss of independence. 
People are now living longer and medical expenditure is rising with the onset of several 
major chronic diseases (Sahyoun, 2004). More than a quarter of all Americans and two-
thirds of older adults in the United States have multiple chronic conditions. Because of 
this, healthcare expenses for the older population account for 66% of the country’s health 
care budget. (Groelle, Kaplan, Rejeski et al., 2007)  
Based on the increased risk for chronic disease as one ages, addressing health 
issues related to aging positively impacts quality-of-life and healthcare costs associated 
with an older population (Kamp 2010). Healthcare costs are of importance given that 
providing health care for person’s ages 65 years and older is three to five times more 
expensive than for those under the age of 65 years. (CDC, 2013) Experts believe that 
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health care spending will increase by an additional 25% above current levels as a result of 
the aging population. Additionally, Medicare spending is projected to increase from $555 
billion in 2011 to $903 billion in 2020. (Atlanta Regional Commission, 2007) For the 
older adult population, 95% of expenditures for health care are for chronic diseases. 
(CDC, 2013) 
 Factors known to promote optimal health during aging include practicing healthy 
behaviors from an early age, following a well-balanced diet, preventing and managing 
stress, getting recommended health screenings, not using tobacco, and engaging in 
regular physical activity.  These recommendations can substantially reduce a person’s 
risk of developing chronic diseases such as heart disease, cancer, diabetes, and associated 
disabilities (CDC, 2013).   Specifically, research has shown that people who eat a healthy 
diet have a significantly decreased risk of developing chronic conditions. (CDC, 2013) 
Consuming recommended amounts of fruits and vegetables, as part of a diet rich in whole 
grains, poultry, fish, and low-fat dairy products, may be associated with improved 
nutritional status, quality of life, and survival in older adults.  (Bernstein & Munoz, 2012) 
A “healthy diet” is often characterized as one that includes a variety of foods and 
provides sufficient nutrients needed to maintain health. The consumption of fruits, 
vegetables, whole grains, low fat dairy, lean meats and protein sources are important 
components to a healthy diet.  These food groups provide nutrients such as protein, 
healthy carbohydrates, fat, water, vitamins, and minerals. Introduction of healthy eating 
patterns early on in life appears to have the most benefit; however, positive effects can 
occur at any age, thus increasing life expectancy and improving overall health. (Chernoff, 
2001)  
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A well-balanced diet, rich in adequate amounts of recommended meal 
components can also be used to manage many forms of chronic disease. (Lara, Evans, 
O’Brien 2014) Such a diet can serve to lessen disease risk and slow or reduce disease 
progression. (Bernstein & Munoz, 2012) Diet quality also plays a major role in 
preventing, delaying onset, and managing chronic disease associated with aging. 
(Institute of Medicine, 2000) Experts recommend that older adults consume fruits and 
vegetables as a preventative measure to lower the risk of chronic disease and improve 
overall health and well-being. (Bernstein, Munoz, 2012, USDHHS & USDA, 2015, CDC 
2013) Specifically, consumption of fruits and vegetables can reduce risk for 
hypertension, stroke, cardiovascular disease, certain cancers, type 2 diabetes, and 
overweight/obesity. (Hendrix et.al 2008; Bernstein, Munoz, 2012) Additionally, in older 
adults, diets rich in phytochemical-rich fruits and vegetables have been associated with a 
delay in, or decreased risk of, conditions related to aging, including cataracts. (CITE)   
The 2015-2020 Dietary Guidelines for Americans recommends that males ages 51 
years and older consume 2.5-3.5 cups of vegetables and 2.0- 2.5 cups of fruit per day. 
Females ages 51 years and older should aim to consume 2.0-3.0 cups of vegetables and 
1.5-2.0 cups of fruit per day. (USDA, 2015) Evidence suggests that, in reality, fruit and 
vegetable intake in older adult men and women falls below the recommended amounts. 
Older adult females ages 51 years and older only consume an average 1.2-1.3 cups of 
fruit per day and 1.5-1.8 cups of vegetables per day and older adult men are only 
consuming 1.2-1.4 cups of fruit per day and 1.7 to 1.9 cups of vegetables per day. 
(NHANES, 2010) Despite USDA fruit and vegetable recommendations and the known 
benefits associated with fruit and vegetable consumption, major studies have shown that 
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only 21-37% of men and 29-45% of women ages 65 years or older achieve the 
recommended amount of fruit and vegetable servings per day (Nickette & Kandell, 2014)  
The regular consumption of healthy foods can sometimes be challenging for many 
older adults. Literature suggests that older adults face unique challenges and barriers to 
obtaining, preparing, and consuming fruits and vegetables. (Nicklett & Kendall, 2014) 
Food access, household food insecurity, and acculturation have been identified as 
significant barriers for many older adults in the United States. (USDA, HHS 2015) In 
addition, barriers such as financial constraints, functional limitations, difficulty preparing 
and shopping for food, and problems with teeth, gums, and poor fitting dental fixtures 
present profound obstacles for older adults adhering to fruit and vegetable 
recommendations. (Bernstein, Munoz, 2012) As well, older adults who have functional 
limitations and disabilities are met with even more profound challenges in acquiring, 
preparing, and consuming healthy foods. (Nicklett & Kadell, 2014)   Such limitations and 
disabilities might include difficulties in cooking, preparing, and storing food 
independently and transportation to and from grocery stores.  
Despite challenges, populations who have reported having substantial barriers to 
consuming adequate amounts of fruits and vegetables can make significant and 
meaningful improvements in their knowledge and behaviors related to fruit and vegetable 
consumption (Hendrix 2008).  Interventions and programming to overcome barriers to 
fruit and vegetable consumption in older adults have been diverse. Overcoming self-
perceived barriers to fruit and vegetable intake is one avenue to increase consumption. 
Lara and associates (2014) suggest that including barrier identification and problem 
solving, using follow-up prompts, and goal setting are associated with enhanced 
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effectiveness of dietary interventions in the older adult population. Their research found 
that using behavior change techniques resulted in a 60 to 90-gram increase in 
consumption of fruits and vegetables daily. (Lara, Evan, O’Brien et al. 2014)   As well, 
providing education to help older adults overcome barriers, such as those related to 
transportation needs, food budget limitations, and physical limitations, has been found to 
be effective in enhancing fruit and vegetable intake.  (Johnson, 2004) Research by 
Kirkpatrick and colleagues determined that cost was the most significant contributing 
barrier to older adults purchasing and consuming fruits and vegetables.  Likewise, the 
presence of sales, bargains, and coupons were the greatest influencers of produce buying 
behaviors in this population. (Kirkpatrick, 2012)  
Farmer’s markets provide an opportunity to improve diet quality while also 
serving as a beneficial option to help older adults overcome barriers to consuming fruits 
and vegetables. (McCormack, 2010) Farmer’s market patronage introduces older adults 
to purchasing locally grown and produced food and provides an opportunity for the 
population to reconnect with the land and promote a green and sustainable environment. 
Older adults have been the target of numerous farmer’s’ market incentive programs. For 
example, low income and eligible older adults are encouraged to purchase food from 
local growers and farmer’s markets using electronic benefits transfer (EBT) for 
Supplemental Nutrition Assistance Program (SNAP) and farmer’s market vouchers. (Pitts 
et al., 2014) Farmer’s market vouchers provide recipients monetary incentives to use 
toward the purchase of fruits and vegetables at the farmer’s markets. (Kunkle 2003) The 
goal of the farmer’s market voucher program is to encourage participants to increase 
purchase and consumption of fruits and vegetables from the farmer’s markets.   
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Johnson and associates studied whether a produce delivery service would increase 
fruit and vegetable intake in homebound older adults participating in a Farmer’s Market 
Nutrition Pilot Program. (Johnson, Beaudoin, Smith 2004) Results of the study indicated 
that seniors who received the baskets increased both their fruit and vegetable 
consumption by 1.04 servings per day. Baseline data indicated that 22% of seniors were 
consuming 5 or more fruits and vegetables per day.  Comparatively, by the end of the 
intervention, 39% reported consuming 5 or more fruits and vegetables per day.  The 
United States Department of Agriculture (USDA) Commodity Credit Corporation 
administers The Seniors Farmer’s Market Nutrition Program (SFMNP). This program 
provides low-income seniors with vouchers for use in farmer’s’ markets, roadside stands, 
and community supported agriculture programs. A study by Kunkel and associates found 
that seniors self-reported several behavioral changes in relation to farmer’s market 
patronage and fruit and vegetable intake. The majority of study participants (98%) 
reported use of the vouchers. Sixty-four percent of participants reported that having the 
vouchers helped them to have a healthier diet and 89% reported that they would shop at 
the farmer’s market more often as a result of receiving the vouchers. (Kunkel, 2003) 
Farmer’s markets have the potential to improve access to and utilization of fresh produce 
by communities. (Holben, 2010) This is of importance because interventions that focus 
on education and environmental changes have had success in increasing fruit and 
vegetable intake. (Johnson, 2004) 
Increasing older adult health literacy has also been a major public health initiative 
in recent years. Health literacy as defined by the U.S. Public Health Service agenda, 
Healthy People 2010 is “the degree to which individuals have the capacity to obtain, 
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process, and understand basic health information and services needed to make 
appropriate health decisions.” Healthy People 2020 is also making strides to track health 
literacy improvement. Health promotion activities, including health literacy, can lead to 
an increase in life expectancy and improved health and should be incorporated into the 
routine care for all older adults. (Chertoff, 2001). 
Establishing and maintaining healthy eating patterns and food choices is a critical 
point in advocating health literacy. The 2015-2020 Dietary Guidelines for Americans 
includes a section identifying and explaining the contextual factors that can lead to 
healthy eating patterns.  According to the guidelines, both multi-component and multi-
level changes must be made in order to influence public health.  (USDA, 2015) These 
same strategies can be applied to nutrition interventions aimed at improving eating 
behaviors of older adults. Multi-component changes are those that use a combination of 
strategies to promote behavior change and can be used across or within different settings. 
Multi-level changes are those that target change at the individual level as well 
community, school, senior center, and/or retail settings. (USDA, 2015) Strategies for 
implementing these multi-component changes have been shown to significantly influence 
food and physical activity choices. (USDA, 2015) Nutrition education can improve 
dietary habits, maintain health and independence, delay or prevent institutionalization, 
delay morbidity and mortality, improve quality of life for individuals and caretakers, and 
reduce costs associated with aging and chronic disease. (Johnson, 2004) Health 
promotion activities can also contribute to better perceived health and increased life 
expectancy. (Fishman, 2000)  
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The Older Americans Act (OAA) was implemented to improve the quality of life 
for older adults by supporting independence and well-being. Specifically, the Older 
Americans Act Nutrition Programs (OAANP) provides nutritionally based congregate 
meals and home-delivered meals for homebound older adults. (USDHHS, 2015) The 
aims of the OOANP are to increase consumption of nutritionally balanced meals and 
promote socialization among older adults.  
Within the older adult population, nutrition interventions that incorporate a 
theoretical basis have shown to elicit desirable outcomes. (Lara et al. 2014)  For example, 
the Health Belief Model (HBM) is the most commonly used theory in health education 
and health promotion. (National Cancer Institute, 2003; Glanz et al. 2002)  The essence 
to this theory is that personal beliefs influence health behaviors. Perceptions of 
seriousness, susceptibility, perceived benefits, and barriers all serve as major constructs 
of the model. The health belief model suggests that people's beliefs about health 
problems, perceived benefits of action and barriers to action, and self-efficacy explain 
engagement, or lack thereof, in health-promoting behavior. A stimulus, or cue to action, 
must also be present in order to trigger the health-promoting behavior. The Health Belief 
Model and other Behavior Change Techniques (BCTs) include barrier identification and 
problem solving, planned social support/social change, and the use of follow-up prompts 
and goal setting.  These factors are all associated with enhanced effectiveness of dietary 
interventions in older adults. (Lara et al. 2014)  
The framework of the intervention was based on the HBM and incorporated 
concepts of exposure interventions. Exposure interventions are defined as activities 
which encourage tasting, acceptance for fruit and vegetables and include fruit and 
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vegetable tastings, cooking demonstrations, peer fruit and vegetable eating environments, 
and family nutritional education. Exposure interventions encourage consumption of 
increased fruit and vegetable quantities and diversity after access is obtained. (Bowling 
et.al, 2016).  
While much research has been conducted involving nutrition interventions for 
older adults, not many studies have included principles of exposure interventions as part 
of their curriculum to improve dietary behaviors. Exposure intervention techniques are 
used to increase consumption of fruit and vegetable consumption in study participants. 
The main principle of exposure interventions is to encourage tasting and acceptance of 
fruit and vegetables. This can be achieved via fruit and vegetable sampling, cooking 
demonstrations, peer fruit and vegetable meal environments, and family nutrition 
education. (Bowling et al., 2016) 
Currently, there is limited research available on the effectiveness of nutrition 
intervention programs that incorporate the use of recipe cards and emphasize locally 
grown fruits and vegetables while including specific solutions to overcoming barriers 
associated with poor fruit and vegetable intake. The purpose of this study was to 
determine if a nutrition intervention tailored to older adults, which incorporated nutrition 
education and exposure intervention techniques, would (1.) result in overall improved 
diet quality as evidenced by increased fruit and vegetable intake, and (2.) result in fewer 
perceived barriers to fruit and vegetable intake. This research builds on prior research that 
has shown that nutrition intervention methods tailored specifically for older adults results 
in positive outcomes. While multiple intervention techniques for older adults have been 
found to be effective, one that is “ideal” has not clearly been established. 
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MATERIALS AND METHODS 
The Color Your Plate nutrition intervention was adapted from the University of 
Georgia, Live Well, and Eat Well Curriculum (Hendrix, 2008, Brewer, 2016). This 
nutrition intervention used the Health Belief Model as the theoretical basis for behavior 
change.  All procedures were approved by the University of Kentucky Non-Medical 
Institutional Review Board (IRB). 
     Planning began in 2015 with a series of meetings with faculty in the department 
of Dietetics and Human Nutrition (DHN) at the University of Kentucky and senior center 
directors and coordinators in the Fayette county and surrounding areas. Two graduate 
students, University of Kentucky faculty, and several undergraduate students attended 
training meetings prior to gathering pre-questionnaire information (May 2015). The 
overall design included pre-tests (April and May 2015), intervention (June through mid-
August 2015), and post-tests (August 2015). Pre-and post-questionnaires and consent 
forms were stored according to IRB guidelines. Figure 1 shows the study timeline.  
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Figure 1- Color Your Plate intervention timeline 
 
 
 
 
 
 
 
 
 
 
 
Population and Sample 
Four senior centers in central Kentucky were invited to participate in the Color 
Your Plate program.  All participating senior centers offered congregate meals as well as 
Meals-On-Wheels services as outlined in the Older Americans Act.   
Senior centers were selected based on the support of senior center directors, 
general interest of participants.  The sample of older adults consisted of a convenience 
sample of those that regularly attended their senior center Staff at the senior centers as 
well as study personnel assisted in the recruitment of participants. Flyers about the Color 
Your Plate program were placed in the senior centers and the program was advertised 
through the regular monthly newsletters.  
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Figure 2 - Sample flyer recruiting participants for intervention  
 
 
 
 
 
 
 
 
 
Seniors aged 60 years and older that were attending their senior center were 
eligible for participation in the study.  Participants were excluded if they were 
homebound or demonstrated signs of mental impairment or decline as determined by 
interviewer assessment.  
Seniors who expressed interest in participating in the study, and met the inclusion 
criteria, were encouraged to participate. Procedures were explained, consent forms were 
read to interested participants; and written informed consent was also obtained. Older-
adults received incentives such as continental breakfast items and fruit for participating in 
the study.  
 
Research Design 
A quasi-experimental design utilizing an intervention and control group with pre- 
and post-evaluation was utilized. No randomization was used to differentiate between the 
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interventions and control senior centers.  Four senior center sites were used in total - two 
intervention sites and two control sites. Over a 12-week period, intervention sites 
received five nutrition education lessons, a farmer’s market tour, recipe samples to taste, 
recipe cards and phytochemical information cards (Figure 3).  Control sites did not 
receive a nutrition education lessons, recipe sampling or the farmer’s market tour. They 
did, however, receive the recipe cards and photochemical information cards.  A post- 
survey was completed at week 12, and two other post-surveys were completed at weeks 
20 and 28.  
 
Figure 3 – Sample Phytochemical Information and Plate It Up Kentucky Proud Recipe Card.  
 
 
 
 
 
 
 
Measurements 
Surveys were utilized to assess fruit and vegetable intake, perceived barriers and 
motivators to fruit and vegetable intake, and attitudes towards farmer’s markets. 
Demographic and survey data were collected by trained graduate and undergraduate 
students in an informal interview. Body weight, height, and health history information 
were self-reported.  Validated surveys previously used as part of the University of 
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Georgia Live Well curriculum were used in the development of the study’s questionnaire 
instruments. (Hendrix 2008) These questionnaires were previously reviewed by staff at 
the University of Georgia and the Georgia Division of Aging Services and then assessed 
for validity and appropriateness by faculty at the University of Kentucky. 
 
Pre- and Post-Questionnaires 
Department of Dietetics and Human Nutrition faculty and graduate students 
reviewed and edited the consent forms and pre-and post-questionnaires to ensure content 
validity and appropriateness for the intended sample. Questionnaires included 
information from validated surveys used by the Department of Foods and Nutrition, 
University of Georgia and questions formulated by two graduate students. Undergraduate 
research assistants and graduate students received training on how to properly administer 
questionnaires verbally to older adults prior to the pre-survey date. This was done to 
reduce interview bias between participants.  
 Around 30 minutes was required to explain the study, obtain consent, and 
complete the pre-test for each participant. Graduate and undergraduate students read the 
questions to participants and recorded their responses. Demographic information, self-
perceived general health and wellness, presence of chronic or acute conditions, and self-
reported height and weight were evaluated.  The questionnaires focused primarily on 
consumption of fruits and vegetables at breakfast, lunch, dinner, and snack times as well 
as knowledge about recommended amounts of intake. (Similar to Hendrix et.al 2008) 
Participants were also asked about consumption of specific fruits, vegetables, grains, 
legumes, nuts, and seeds, and meat. A sample question was “In the past month, how often 
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have you consumed green or purple grapes?” Categories included 1-3 per month, 1-2 
times per week, 3-4 times per week, 5 times per week, and one to four and greater than 
five times per day. Barriers to consuming fruits and vegetables such as dental problems, 
cost, storage space, transportation and others were assessed (adapted from Hendrix et.al 
2008). Motivators to increasing fruit and vegetable consumption were addressed on pre 
and post questionnaires and included incorporation actions such as fruit and vegetable 
delivery, recipe tasting, discounts and transportation to grocery stores. Other topics 
addressed in both the pre and post-questionnaires included food security, amount of 
physical activity, and amount of farmer’s market patronage 
 
Intervention  
The intervention lasted approximately three months, from June 2015 to August 
2015.  Intervention groups received a series of five nutrition lessons offered bi-weekly at 
the senior centers approximately 30 minutes before the lunch congregate meal.  A 
farmer’s market tour was offered one time for each of the intervention centers.  Each 
lesson lasted from 15-20 minutes. Lessons included information regarding appropriate 
serving sizes of fruits and vegetables, phytochemical information, suggestions on 
incorporating fruit and vegetables into daily mealtimes and how to overcome common 
barriers. Faculty members from the University of Kentucky Department of Dietetics and 
Human Nutrition reviewed the curriculum titled “Color Your Plate.” The lessons were 
adapted from the University of Georgia “Serving Up Fruits, Vegetables, and Physical 
Activity Every day!” curriculum (Hendrix et.al 2008, Brewer, 2016) The Color Your 
Plate lessons were updated to incorporate recent changes in fruit and vegetable 
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recommendations for older adults as well as incorporation of the Plate It Up! Kentucky 
Proud (http://fcs-hes.ca.uky.edu/content/plate-it-kentucky-proud) program that provides 
recipes and education supporting consumption of locally grown fruits and vegetables. 
(USDAHHS & USDA, 2005)  
 
Figure 4- Color Your Plate Summary of Lessons   
  
Lesson Name Lesson Summary Plate It Up! Kentucky Proud Recipe 
Sampled 
 
Serving up Colorful Fruits and 
Vegetable Everyday 
Defining the effects of phytochemicals and 
their effects on overall health and 
wellness. Participants were made more 
aware of the variety of locally grown fruits 
and vegetables they had available to them, 
and received information on how to 
consume more colorful produce. 
Spring Harvest Salad 
Staying Healthy with Fruits and 
Vegetables  
Daily fruit and vegetable 
recommendations were discussed. 
Participants also received information on 
practical ways to add more color and 
variety to their diet, and how to shop for 
produce that is high quality and lower cost. 
Lastly, participants receiving specific tips 
for overcoming perceived barriers to fruit 
and vegetable intake such as cost, 
transportation, storage space and cooking. 
Roasted Root Vegetables 
Fruits and Vegetables: Colorful on 
the Outside, Healthy Me on the 
Inside 
Older adults received a more in depth 
lesson on how to incorporate specific 
vegetables and fruit into their diet. 
Examples included learning more about 
the nutritional benefits of dark, leafy 
greens. 
Very Berry Salsa 
A Rainbow on My Plate Older adults received a more in depth 
lesson on how to incorporate specific 
vegetables and fruit into their diet. 
Examples included learning more about 
citrus fruits 
Yellow Squash Ribbons 
Color Your Plate: Color your 
Community 
This lesson served as a review where all of 
the information shared in the previous 
lessons was reiterated. Participants 
received information on how to maintain 
the changes they made to their F&V 
intake, and how they could encourage 
family and friends to consume a more 
colorful diet 
Melon-Berry Smoothie 
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Each lesson included a facilitator’s guide, fruit and vegetable-themed handouts, goal 
setting sheets and tips to include more fruits and vegetables as part of a healthy diet. 
Certain handouts were taken directly from the “Serving Up Fruits, Vegetables, and 
Physical Activity Every Day” curriculum (Hendrix et.al 2008).  
A total of nine (9) PIUKP recipes and corresponding phytochemical cards were 
used in both the intervention and control groups. In lessons 1-5 participants received 
Spring Harvest Salad, Roasted Root Vegetables, Very Berry Salsa, Yellow Squash 
Ribbons and Mellon Berry Smoothie. Post intervention, participants received Country 
Ham and Broccoli Grits, Pumpkin Apple Muffins, Green Bean Bundles and Nutty Sweet 
Potato Biscuits.  Control groups received the PIUKP recipe cards and phytochemical 
cards, but did not receive a sample of the recipes to taste. When seasonably available, 
recipe ingredients were purchased from local producers at farmer’s markets. Large 
grocery store chains provided produce that was not accessible from local producers 
prepared samples were presented to intervention participants at the end of the nutrition 
lesson. Recipe samples were related to the topic presented in the lesson. After each 
tasting participants were encouraged to fill out a questionnaire about their perceptions of 
the recipe following the sampling.  Questions assessed overall acceptance of the recipe 
likelihood of trying the recipe again, and purchasing produce used to make the recipe.  
Participants in the intervention group were encouraged to attend a farmer’s 
market tour. Participants arrived at the farmer’s market in their community and were led 
by a graduate student to learn more about buying local produce. Participants were given a 
short lecture on topics like how to learn to navigate the farmer’s market, how to 
communicate with local growers, and how to use money more wisely at the farmer’s 
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market. Participants were able to taste different fruits, vegetables, and locally produced 
foods at the market. 
 
Post-questionnaires  
 The post-questionnaire was administered two weeks following the last nutrition 
lesson.  The post-questionnaires were similar to the pre-test except that additional 
questions were added to assess participant feedback and changes pertaining to attending 
the nutrition lessons, receiving recipe samples, recipe cards, and attending the farmer’s 
market tour. Additionally, participants were asked if they had experienced any changes in 
health since the pre-questionnaires, which were administered for a total of three times: 
three, six and nine months following the time of pre-surveying.  
 
Statistical Analysis  
Data was entered into Microsoft Excel and all statistical analysis was performed 
using Statistical Analysis System software version 9.2 (SAS, Cary, NC) and Microsoft 
Office 2010 Excel. Descriptive statistics, including frequencies, means, and standard 
deviations were calculated. Categorical data from pre-and post-tests were compared and 
analyzed for significance using Chi-square analysis and McNemar tests. Differences 
motivators and barriers to fruit and vegetable consumption between control and 
intervention were found using McNemar significance tests. Changes in continuous 
variables were assessed using paired t-tests when comparing changes between time points 
and unpaired t-tests when comparing changes between control and intervention. A p-
value of 0.05 or less was considered statistically significant. 
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RESULTS 
Participant demographics  
A convenience sample of 35 older adults completed both the pre- and post- 
surveys. There were no significant differences found between the control (n=16) and 
intervention (n=19) groups. The average age of participants was 75.7 ± 8.2 years. 
Demographic information indicated that the majority (82.6%) of the participants were 
White females (Table 1). The mean BMI was 30.89 ± 7.82 for control participants and 
29.91 ± 7.69 for intervention participants. As well, 87.7% of the control participants and 
73.7% of the intervention participants had completed a high school degree or higher. An 
average of 94.1% reported that they did not use tobacco products. The majority of the 
participants self-reported that they were in very good or good health (68.8% control 
participants, 73.6% intervention participants). Averages of the most prevalent chronic 
conditions of the study participants included arthritis (74.3%), diabetes (42.9%), cancer 
(37.2%), and coronary heart disease (31.2%). Demographic characteristics of the 35 
participants who completed both the pre- and post-surveys are shown in Table 1.  
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Table 1- Demographic characteristics of control and intervention participants who 
completed both the pre- and post- surveys (n=35) 
 
 
Control  
n=16  
 
 
Intervention 
n= 19 
Age (years, range 62-93), mean ± SD  77.56 ± 8.21 74.05 ± 8.44 
Race 
Black  18.8% 15.8% 
White 81.3% 84.2% 
Gender  
Male 12.5% 21.1% 
Female 87.5% 79.0% 
Education  
Less than High School  12.5% 26.3% 
High school degree or some college  62.5% 57.9% 
College and/or advanced degree 25.0% 15.8% 
Tobacco Use  Yes 6.3% 5.6% 
  No 93.7% 94.4% 
 BMI (kg/m2), mean ± SD 
 
30.89 ± 7.82 29.92 ± 7.69 
Perceived Health 
Excellent  6.2% 0.0% 
Very Good  18.8% 36.8% 
Good  50.0% 36.8% 
Fair 25.0% 21.1% 
Poor 0.0% 5.3% 
Self-reported health 
conditions 
All Types of Cancers 43.8% 31.6% 
Angina or CAD 31.3% 31.6% 
Arthritis  81.3% 68.4% 
Asthma 12.5% 21.1% 
COPD, Emphysema, Chronic 
Bronchitis  
6.3% 10.5% 
Diabetes 56.3% 31.6% 
Heart Attack 18.8% 10.5% 
Kidney Disease  12.5% 15.8% 
Stroke  25.0% 10.5% 
 
 
Consumption of fruits and vegetables by older adults 
Table 2 shows the self-reported consumption of fruits, vegetables and total produce by 
both the control and intervention groups.  At baseline, the intervention group consumed a total of 
18.42 ± 11.73 servings of fruits and vegetables per week versus 19.34 ± 9.21 servings of fruits 
and vegetables per week among control.   
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Following the intervention, there were no significant increases in self-reported fruit and 
vegetable consumption between the control or intervention participants at either time point.  
There was, however, a trend towards a positive increase in the total number of servings of fruits 
and vegetables consumed from to pre- to post- survey in both the control (mean change 0.75 + 
13.06 svgs/wk) and intervention (mean change 3.47 + 2.38 svgs/wk, groups.  When looking 
specifically at vegetable intake, there was a greater non-significant increase for vegetables among 
the intervention group (mean difference of 1.64 + 7.92 svgs/wk for all vegetables) as compared to 
the control group (mean difference of 1.09 + 1.76 svgs/wk for all vegetables). For fruit intake, 
comparable non-significant increases in fruit intake were observed in both the control (mean 
difference of 1.84 ± 7.30 svgs/wk) and intervention (mean difference 1.83 ± 2.13 svgs/wk) 
groups.  There were no significant differences between control and intervention groups at either 
time point.   
Participants within the intervention group significantly increased the number of days per 
week in which they self-reported consuming 4.5 cups or more of fruits and vegetables throughout 
the day.  Days per week of consuming 4.5 cups or more of fruits and vegetables increased from 
2.44 ± 2.09 days pre-intervention to 4.27 ± 1.99 days post-intervention (p=0.0004). The control 
group also experienced a non-significant increase. Control participants reported 2.51 ± 1.95 days 
pre-survey and 2.80 ± 2.90 days post-survey. (Table 2)  
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Table 2.  Weekly servings of fruit and vegetables consumed by older adults in the control and 
intervention groups in the pre- and post-intervention.  
 
 
 
Control  
 
Intervention  
 
  
Pre-test 
Mean ± 
SD 
Post-test  
Mean ± SD 
Change  
Mean + 
SD 
Pre-test 
Mean ± SD 
Post-test  
Mean ± SD 
Change  
Mean ± 
SD 
All Fruit 9.94 ± 5.42 
11.78 ± 
8.76 
1.84 ± 7.30 8.89 ± 8.40 
11.03 ± 
10.34 
1.83 ± 
2.13 
All Vegetable  9.41 ± 5.85 8.31 ± 7.35 1.09 ± 1.76 9.52 ± 5.76 11.03 ± 8.07 
1.64 ± 
7.92 
All Produce**  
19.34 ± 
9.21 
20.09 ± 
15.40 
0.75 ± 
13.06 
18.42 ± 
11.73 
22.06 ± 
14.73 
3.47 ± 
2.38 
Days 4.5 or more 
cups of fruits and 
vegetables were 
consumed 
2.53 ±1.95 2.80 ± 2.90 
 
0.27 ± 1.00 
  
2.44 ± 2.09 4.27 ± 1.99 1.83 ± 0.1 
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
 
 
Table 3 summarizes self-reported quantities of fruits and vegetables consumed by meal - 
breakfast, lunch, dinner, and snack – for both the control and intervention groups. Positive mean 
change differences were found in both the control and intervention groups. For breakfast, mean 
changes for the intervention group increased by 0.44 + 1.15 servings, and 0.25 + 1.0 servings for 
the control group. Lunch fruits and vegetables increased by 0.39 + 1.24 servings within the 
intervention group and by 0.13 + 1.02 servings within the control group. Fruits and vegetables 
consumed during dinner had a mean change of 1.17 + 1.62 servings within the intervention group 
and 0.44 + 1.32 servings within the control group. Finally, snack fruits and vegetables increased 
with the intervention group reporting an increase of 0.22 + 1.06 servings and the control group 
reporting 0.13 + 1.45 servings. Additionally, intervention group participants reported consuming 
a greater amount of fruits and vegetables as part of breakfast, lunch, dinner and snack meal times 
from pre- to post- intervention. Mean changes in fruit and vegetable consumption for all meals 
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increased by 2.22 + 2.84 servings within the intervention group while mean changes in fruit and 
vegetable consumption for all meals only increased by 0.13 + 1.45 within the control group.  
Significant increases were found in the incorporation of fruits and vegetables at dinner 
(p=0.0035) and in all meals combined (p=0.0020) for the intervention group from pre- to post- 
intervention.  The control group reported non-significant increases in fruit and vegetable 
consumption during dinner (average 1.50 + 1.41 servings pre survey and 2.19 + 0.83 servings 
post survey) and snack meal times (1.50 + 1.41 servings pre survey and 1.63 + 1.36 servings post 
survey). As well, the intervention group consumed more fruits and vegetables for dinner 
compared to the control before and after the nutrition intervention. The control group reported 
having consumed 1.50 + 1.41 servings of fruits and vegetables for dinner on the pre-survey and 
2.19 + .083 servings on the post survey. The intervention group, however, reported consuming 
1.89 + 0.88 servings pre-intervention and 3.11+ 1.41 post-intervention. Overall, a mean change 
increase in fruit and vegetable intake during mealtimes was found to be an average of 0.89 + 
1.582 servings within the intervention group and 0.22 + 1.248 servings within the control group.  
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Table 3- Self-Reported Consumption of Quantity of Fruits and Vegetables during meals as 
reported by older adults in the control and intervention groups in the pre- and post-survey  
 
 
Control  
 
Intervention  
 
  
Pre-test 
Mean ± SD 
Post-test  
Mean ± SD 
Change  
Mean ± SD 
P-
Value 
Pre-test 
Mean ± SD 
Post-test  
Mean ± SD 
Change  
Mean ± 
SD 
P-
Value 
Breakfast Fruit 
and Vegetables 
1.19 ± 1.22 0.94 ± 0.85 0.25 ± 1.0 ns 0.89 ± 0.88 1.39 ± 1.09 
0.044 ± 
1.15 
ns 
Lunch Fruit and 
Vegetables 
2.69 ± 1.08 2.56 ± 0.51 0.13 ± 1.02 ns 2.37 ± 1.11 2.78 ± .94 
0.039 ± 
1.24 
ns 
Dinner Fruit 
and Vegetables 
1.50 ± 1.41 2.19 ± 0.83 0.44 ± 1.32 ns 1.89 ± 0.88 3.11 ± 1.41 
1.17 ± 
1.62 
0.0035 
Snack Fruit and 
Vegetables 
1.50 ± 1.41 1.63 ± 1.36 0.13 ± 1.45 ns 1.26 ± 1.05 1.56 ± 1.42 
0.22 ± 
1.06 
ns 
Fruit and 
Vegetable All 
Meals 
8.0 ± 3.16 7.31± 1.85 0.69 ± 2.77 ns 6.42 ± 2.50 8.83 ± 2.96 
2.22 ± 
2.84 
0.002 
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
 
 
Barriers and motivators to fruit and vegetable consumption 
As shown in Table 4, the main barriers reported by older adults to meeting recommended 
fruit and vegetable intake pre-intervention were difficulties with digestion 61%), fruits and 
vegetables being too heavy to carry home from the grocery (61%), and chewing or dental 
problems (41%).  Significant decreases in self- reported barriers such as difficulties with 
digestion (p= 0.0005) and cost (p=0.0143) were found within the intervention group from pre- to 
post-intervention. Additionally, the barrier of grocery store availability of specific produce was 
found to be marginally significant (p=0.0956) within the intervention group from pre- to post-
intervention. Within the control group, barriers such as difficulties with digestion and groceries 
being too heavy to carry home from the store significantly reduced (p= 0.0253) from pre- to post-
survey. A reduced reporting of the barrier lack of storage space was found to be marginally 
significant (p=0.0833) and the self-reported barriers of cost significantly increased (p=0.0253) in 
the control group. There were no significant differences in self-reported barriers such as too much 
25 
trouble, transportation issues, and having already consumed lots of fruits and vegetables at the 
time of post-surveying within the intervention and control groups.  
 
Table 4- Self-Reported Barriers to Fruit and Vegetable Consumption as reported by older adults 
in the control and intervention groups in the pre- and post-survey. 
 
 Control  Intervention  
  Pre-
Survey 
(%) 
Post-
Survey (%) 
p-value Pre-
Survey 
(%) 
Post-
Survey (%) 
p-value 
Chewing or dental problems  37.50 31.25 Ns 44.40 33.20 ns 
Cooking problems  18.75 18.75 Ns 27.78 22.22 ns 
Cost  12.50 43.75 0.0253 61.11 27.78 0.0143 
Difficulties with digestion 68.75 66.67 0.0114 77.78 11.11 0.0005 
Don’t like the taste 6.25 18.75 Ns 15.38 23.08 ns 
Grocery store does stock item  0.00 0.00 Ns 41.18 11.76 ns 
Lack of storage space  31.25 12.50 Ns 27.78 16.67 ns 
Food is not in season  0.00 0.00 Ns 41.18 47.06 ns 
Spouse or partner does not like them 13.33 6.67 Ns 42.86 0.00 ns 
Takes too much time  31.25 12.50 Ns 33.33 33.33 ns 
Too heavy to carry home from the 
store 
66.67 13.33 0.0114 55.56 27.78 ns 
Too many are recommended  31.25 6.25 Ns 27.78 27.78 ns 
Too much trouble overall* -- 80.00 Ns -- 20.00 ns 
Transportation issues* -- 70.00 Ns -- 30.00 ns 
Already consume lots of fruits and 
vegetables*  
-- 47.06 Ns -- 52.94 ns 
*Questions were only asked as part of the post-survey  
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
 
Table 5 shows participant responses to several proposed motivators to fruit and vegetable 
consumption. At pre-intervention, 72.20% of the intervention and 68.75% control participants 
reported that nutrition education programs would motivate them to consume more fruits and 
vegetables. At pre-survey, the most prevalent motivators to fruit and vegetable consumption 
within the control group were discounts to fruits and vegetables (81.25%), fruit and vegetable 
tastings (87.50%), and support programs from family, friends and peers.  The most prevalent 
motivators to increase fruit and vegetable intake within the intervention group at pre-survey were 
26 
discounts on fruits and vegetables (94.4%), fruit and vegetable recipe tastings (77.78%), and fruit 
and vegetable delivery (72.2%).  
The percentage of older adults reporting “support programs from family, friends, and 
peers” as a motivator increased significantly (p=0.0082) from pre- (50.0%) to post- (88.9%) 
survey within the intervention group. No significant increases in self-reported motivators to fruit 
and vegetable consumption were found within the control group. There was a decrease of self-
reported motivators (average decrease of 8.70 + 14.19%) found within the control group.  A 
positive increase in motivation was found within the intervention group (average increase of 2.79 
+ 20.37%).  
 
 
 
Table 5 - Self-reported motivators for increased fruit and vegetable consumption as reported by 
older adults in the control and intervention groups in the pre- and post-survey 
 
 Control Intervention 
  Pre-Survey 
(%) 
Post-Survey 
(%) 
p-
value 
Pre-Survey 
(%) 
Post-Survey 
(%) 
P-
value 
Nutrition education 
programs 
68.75 43.75 ns 72.20 88.90 ns 
Transportation to grocery 
store   
37.50 37.50 ns 55.60 44.40 ns 
Fruit and vegetable delivery  50.00 56.25 ns 72.22 50.00 ns 
Fruit and vegetable recipe 
tasting  
87.50 62.50 ns 77.78 66.70 ns 
Fruit and vegetable gardens 68.75 62.50 ns 61.11 66.70 ns 
Discounts on fruits and 
vegetables  
81.25 93.75 ns 94.40 83.30 ns 
Better cooking and 
preparation environments  
43.75 25.00 ns 44.40 61.10 ns 
Support programs from 
family, friends and peers  
66.67 53.33 ns 50.00 88.90 0.0082  
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
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Impact of food security in older adults on fruit and vegetable consumption  
 Table 6 displays the impact of food security from pre to post survey within the 
intervention and control groups. The intervention group experienced a greater improvement 
personal independence (as reported by the availability to shop, cook, and eat independently) and 
security of the availability of food from pre- to post- survey as compared to the control group. 
There was an average 2.08 + 3.61% decrease in personal independence questions within the 
control group. Within the intervention group, however, there was an average increase of 
6.25+12.04% in personal independence questions that included questions such as “are you able to 
shop and cook for yourself?”   
Intervention and control groups reported non-significant increases in food bank 
utilization from pre- to post-survey with an increase of reporting yes of 52.63% in the 
intervention group and 62.50% in the control group.  From pre- to post- intervention, SNAP 
participation non-significantly increased 58.33% and 68.75% for intervention and control groups, 
respectively.  Trends in the ability to purchase the amount and variety of fruits and vegetables 
positively increased for the intervention group (average increase of 8.82 + 3.27%) and decreased 
(average decrease of 1.01 + 8.25%) for the control group.  
There was a significant increase in the number of participants reporting that they were not 
able to choose the right foods for their health because of costs within the intervention group 
(p=0.0455). Participants indicated an increased ability to afford fruits and vegetables from pre to 
post- time points as evidenced by a decrease of 5.55% within the intervention group and 6.25% in 
the control group in the reporting not having enough money to purchase food. 
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Table 6- Self-reported food security and ability as reported by older adults in the control and 
intervention groups in the pre- and post-survey between Control and Intervention Groups 
 
 Control  Intervention  
  Pre-
Survey 
(%) 
Post-
Survey (%) 
p-
value 
Pre-
Survey 
(%) 
Post-
Survey (%) 
p-value 
Are you always able to shop 
for yourself? (% Yes) 
87.50 81.25 ns 84.21 78.95 ns 
Are you always able to cook 
for yourself? 
84.21 84.21 ns 81.25 100.00 ns 
Are you always able to feed 
yourself? 
100.00 100.00 ns 94.74 100.00 ns 
Do you have enough money to 
buy the amount of fruits and 
vegetables recommended?  
68.42 63.13 ns 50.00 56.25 ns 
Do you have enough money to 
buy the variety of fruits and 
vegetables recommended?  
68.42 76.92 ns 56.25 68.75 ns 
Do you have money to buy the 
food you need?  
75.00 68.75 ns 78.95 86.67 ns 
Have you received food from a 
food bank in the last week?  
37.50 100.00 ns 47.37 100.00 ns 
Do you currently receive food 
stamps (SNAP)  
31.25 100.00 ns 16.67 75.00 ns 
        
Amount of food did not last 
and you didn’t have enough 
money to buy more?  
('sometimes' answer reported)  
62.50 56.25 ns 72.22 66.67 ns 
Could not choose the right 
foods for your health because 
of costs ('sometimes' answer 
reported)  
60.00 53.33 ns 77.78 100.00 0.0455 
Cut the size of meals or 
skipped meals because there 
wasn’t enough money for food  
(yes responses recorded) 
25.00 31.25 ns 10.53 21.05 ns 
Eaten less than desired because 
there wasn’t enough money to 
buy more  
(yes responses recorded) 
25.00 25.00 ns 10.53 21.05 ns 
Were hungry but did not eat?  
(yes responses recorded) 
12.50 25.00 ns 10.53 10.53 ns 
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
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The effects of the Color Your Plate intervention on knowledge and health behaviors 
 
 Intervention group participants attended an average of 4.15 ± 1.50 of the six educational 
sessions provided.  Additionally, control participants received the educational materials an 
average of 3.43 ± 1.87 times of the six weeks they were provided information. Participants 
significantly reported that they shared knowledge about the health benefits of regular fruit and 
vegetable intake with family and friends (p=.0371) (Table 7).  The majority of intervention group 
indicated that they shared the information learned about fruits and vegetables with their doctor or 
health professional (77.8%) and improved their attitudes concerning the consumption of more 
fruits and vegetables (61.54%).  At post survey, 45.45% of control participants indicated that they 
attempted to follow a healthier diet, while a greater percentage (54.55%) of intervention 
participants reported attempting to follow a healthier diet.  In self-reported health behaviors 
following the Color Your Plate intervention, a greater percentage of the intervention group 
reported increasing the amounts of fruits and vegetables they consumed as compared to the 
control group. Of the control participants, 38.46% and 48.15% reported increasing their intake of 
fruits and vegetables, respectively.  A greater amount of intervention participants reported 
increasing their fruit (61.54%) and vegetable (51.85%) intake.  Participants in the intervention 
group attended and received educational tools an average of 4.15 + 1.50 times compared to 3.43 + 
1.87 times among the control group. (Results not shown) 
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Table 7- Self-Reported Knowledge and Health Behaviors as reported by older adults in the 
control and intervention groups in the post-survey  
 
 
 Control (%) Intervention (%) P-value 
Shared health benefits they learned with family, friends, and 
others 
30.43 69.57 0.0371 
Shared what health benefits of more fruits and vegetables 
with a doctor or health professional  
22.22 77.78 ns 
Improved their attitude concerning consumption of more 
fruits and vegetables  
38.46 61.54 ns 
Attempted to follow a healthier diet 45.45 54.55 ns 
Increased intake of fruit  38.46 61.54 ns 
Increased intake of vegetables 48.15 51.85 ns 
Ate more fruits and vegetables with breakfast 33.33 66.67 ns 
Ate more fruits and vegetables with lunch  40.74 59.26 ns 
Ate more fruits and vegetables with dinner 37.93 62.07 ns 
    
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
 
 
Farmer’s markets 
Table 8 represents responses that Color Your Plate participants reported in regards to 
farmer’s market patronage and actions made after trying Plate It Up Kentucky Proud recipes and 
attending the Farmer’s Market Tours.  Intervention participants reported having tried food 
samples at grocery stores and at the senior centers often (42.11% pre- and post). The percentage 
of participants reporting having tried samples at the grocery store often significantly decreased 
within the control group with 50.0% reporting at pre-intervention and 12.50% reporting at the 
post-intervention.  
 The percentage of intervention participants who indicated they took recipe cards from 
the grocery store, farmer’s market, and senior centers often remained the same from pre to post 
intervention (47.37%). Control participants reported a non-significant decrease in taking recipe 
cards from the farmer’s market and senior centers (25.0% decrease from pre to post survey.   
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 Following the intervention, the frequency of participant farmer’s market patronage 
weekly or bi-weekly non-significantly increased in both the intervention and control groups by an 
increase of 15.79% and 12.50% respectively. The majority (94.74%) of intervention participants 
indicated that they enjoyed the Plate It Up! Kentucky Proud recipe sampling during each nutrition 
lesson.  All (100%) of the intervention participants indicated that the farmer’s market tour 
increased their likelihood of attending a farmer’s market tour again and would be interested in 
attending farmer’s market tours more often. 
 
Table 8- Self-reported recipe acceptance and farmer's market actions as reported by older adults 
in the control and intervention groups in post-survey 
 
 Control Intervention 
  
Pre-
Survey 
(%) 
Post-
Survey 
(%) p-value 
Pre-Survey 
(%) 
Post-Survey 
(%) p-value 
Tried samples of recipes at 
grocery store, farmer's markets or 
senior centers ('often" answers 
recorded) 
50.00 12.50 0.0339  42.11 42.11 ns 
Takes recipe cards from grocery 
store, farmer's markets and senior 
centers 
62.50 37.50 ns 47.37 47.37 ns 
Frequency of farmer's market 
patronage during growing season 
('weekly or bi-weekly reported') 
75.00 87.50 ns 52.63 68.42 ns 
How much did you enjoy Plate It 
Up Kentucky Proud recipe 
sampling  
(reported ‘enjoyed lots’ responses)  
--- --- ns --- 94.74%  ns 
Did you attend the farmer's 
market tour? * 
n/a ns 100% yes ns 
Did the tour impact your 
likelihood of visiting the farmer's 
market again over the summer? * 
n/a ns 100% yes ns 
Interested in attending farmer's 
market tours more often? * 
n/a ns 100% yes ns 
*Questions asked to intervention participants only  
*P-value is significant (p<0.05) from pre- to post- surveys within the control and intervention 
groups 
**The all produce variable includes the average of all fruits and vegetables combined. 
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DISCUSSION 
The current study found that, following the implementation of a community based 
congregate meal site nutrition-focused intervention, the intervention group self-reported 
decreased barriers and greater motivators to fruit and vegetable intake.  Intervention 
participants also reported greater knowledge and behaviors associated with consumption 
of fruits and vegetable as compared to the control group from pre- and post- intervention. 
Additionally, older adults in the intervention group reported an increase in food security 
and increase in ability and personal independence. Intervention participants reported 
greater farmer’s market patronage and acceptance of Plate It Up! Kentucky Proud recipes 
in comparison to control group participants. These findings suggest that delivering a 
Health Belief Model theoretical based community intervention to older adults regularly 
attending nutrition education programs offered at senior centers can improve motivation 
to consume fruits and vegetables, decrease barriers, and increase consumption.   
The Color Your Plate intervention was a multi-component program that 
encouraged participants to eat more fruits and vegetables by using behavioral help 
management techniques. For instance, each nutrition lesson included goal setting, 
problem solving and enhancement of self-efficacy and employment of friends and family 
members to increase social support. As outlined by a review of best practices for nutrition 
interventions by Higgins and associates (2003), these strategies were found to elicit 
positive changes in health behaviors in older adult participants. Strategies, like the ones 
utilized in the Color Your Plate nutrition intervention, were found to be important when 
tailoring education intervention programs for older adults,.   According to Higgins and 
colleagues, evidence-based strategies that should be considered when tailoring education 
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intervention programs to meet the needs and interests of older adults include planning for 
open exchanges of communication, empathy and support, creating opportunities to 
practice ways to overcome barriers to change and the incorporation of motivators to 
encourage behavior change such as practical prizes and incentives (Higgins 2003). These 
strategies, in addition to many others, were used in the planning and implementation of 
the Color Your Plate intervention.  
The Color Your Plate study utilized the HBM as a theoretical basis for the 
foundation of the education methods for the intervention. The essence of this theory 
suggests that personal beliefs influence health behavior (Hayden 2014). The Color Your 
Plate curriculum utilized the theoretical constructs of the HBM which included perceived 
seriousness, perceived susceptibility, perceived benefits, and perceived barriers.  Findings 
from this study correlate with other nutrition interventions that have used the HBM as a 
theoretical basis for the structure of their nutrition interventions.  For example, Hendrix 
and associates utilized the HBM and successfully increased the amount of participants 
meeting U.S. Dietary Guidelines for fruit and vegetable intake by 21%.  Additionally, the 
intervention increased knowledge of fruits and vegetables and decreased perceived 
barriers, and increased (Hendrix 2008).  Much like the Color Your Plate study, Irangah 
and associates found that utilizing HBM education intervention can improve nutrition 
knowledge and behaviors among older adult females.  (Iranagh 2016).  
 Significant findings regarding increased consumption of fruits and vegetables can 
be attributed to the use to exposure intervention techniques in the Color Your Plate 
curriculum. Exposure intervention techniques are defined as activities that encourage 
tasting and acceptance of fruits and vegetables. Incorporating Plate, It Up Kentucky 
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Proud recipe taste testing at each of the nutrition lessons within the intervention group 
elicited improvements in produce intake similar to the Healthy Foods, Healthy Families 
(HFHF) exposure/incentive program utilized by Bowling and associates. (Bowling 2016).  
Limited literature regarding exposure interventions with older adults was found. 
However, other studies involving exposure as an avenue to increase health practices have 
found positive results in significantly increasing both liking and consumption of more 
fruits and vegetables as compared to a control group. (Wardle 2003). Overall, the Color 
Your Plate intervention included five of the most common and effective behavior change 
techniques identified during a meta-analysis of Behavior Change Techniques (BCT) by 
Lara and associates. Those most commonly reported included goal setting, providing 
information on consequences of behavior, providing instruction on how to perform a 
specific behavior, and providing feedback on performance of changes (Lara 2014).  
 
Consumption of fruits and vegetables  
Research has linked fruit and vegetable intake to a reduced risk of mortality, 
promotion of a longer life, and a reduced risk of chronic disease. (Nicklett 2014) 
Consumption of fruits and vegetable are often identified as one of the most important 
parts of a diet in preventing age-related diseases. (Nicklett 2013)  
Although not significant, the Color Your Plate curriculum elicited an increase in 
fruit and vegetable consumption within the intervention and the control groups. The 
magnitude of the increased intake of fruits and vegetables was similar to that seen in 
other successful interventions that included older adults. (Hendrix 2008, Geoffrey 2008) 
The intervention group reported having a greater number of days of where they 
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consumed 4.5 or more servings of fruits and vegetables in the last seven days.  An 
increase of 1.83 days compared to the control group increase of .27 days. The increased 
amount of fruit and vegetable consumption within the intervention group is consistent 
with other interventions aimed at increasing fruit and vegetable intake with older adults. 
For example, Geoffrety et al. found that intervention participants in the Senior Project 
increased fruit and vegetable intake by 1.0 – 2.2 servings per day while control 
participants increased consumption by 0.7- 1.4 servings per day. (Geoffrey 2008)  
Including information pertaining to the health benefits specific to a fruit or 
vegetable in each lesson was found to a successful component of the Color Your Plate 
curriculum. Older adults were informed about the health benefits of consuming 
cruciferous vegetables. Several health benefits linked to foods like cruciferous vegetable 
have been shown in previous studies to be predictive of longevity. (Zhang 2011) One 
similar study found that adults with higher numbers of serum carotenoid concentrations 
were 50% more likely to survive a five-year period that their counterparts with lower 
amounts. (Nicklett 2012)  
An increased trend of increasing fruits and vegetable reported from pre- to post- 
questionnaire may be attributed to the methodology fruit and vegetable consumption. In 
the present intervention, a 30 item list of common fruits and vegetables was used to 
assess fruit and vegetable intake. This questionnaire was similar to those used in past 
interventions (Gargia 2005, Wade 2003). It contrasts with studies that have used smaller 
meal screeners (McCamey 2003) including the Behavioral Risk Factor Surveillance 
System (BRFSS) method that is used to estimate intake nationally. (CDC 2014) High 
intakes reported may be because participants in both the control and intervention groups 
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regularly receive congregate meals for lunch, which include three servings of fruits and 
vegetables. Similarly, positive increases were found in other studies involving analysis of 
the quantity food consumed by older adults attending congregate meal sites (Hendrix 
2003).  
The Color Your Plate curriculum emphasized the importance of the incorporation 
of a wide variety of fruits and vegetables by encouraging participants to fill each meal 
with different ‘colors’. A higher variety of fruit and vegetable intake has been found to be 
particularly beneficial in terms of providing anti-oxidant rich phytochemicals. (Annalijn 
2014)  
Despite not receiving the intervention lessons, recipes or information, the control 
group still reported an increase in consumption over the study period. Although not 
significantly different, the intervention group had a greater increase in fruit and vegetable 
intake observed compared to the control group.  Similar results have found in other 
studies involving exposure interventions aimed at increasing acceptance or incorporation 
of fruits or vegetables. (Wardle 2003, Birch 1982, Wang 2010)  
 
Barriers and motivators  
Literature suggests that older adults face unique challenges and barriers to obtain, 
prepare, and consume fruits and vegetables. (Nicklette & Kadell 2014) Because of this, 
interventions aimed at increasing diet-related knowledge and fruit and vegetable intake 
should be tailored to the older adult population. (Chernoff  2001)  Results from the Color 
Your Plate curriculum helped to provide more insight to the many common barriers 
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found within the community-residing older adults. Barriers identified were similar to 
other groups of people with similar educational and geographical locations. (Yeh 2008)  
Self-reported barriers decreased from pre- to post- intervention. There were 
significant decreases in self-reported barriers to fruit and vegetable intake are similar 
other older adult curricula. (Hendrix 2008, Geoffrey 2008)  Barriers such as difficulties 
with digestion and cost significantly decreased within the intervention group. This is 
likely due to the component of each nutrition lesson that identified various way to 
affordably purchase fruits and vegetables. Examples included purchasing Managers 
Special produce at grocery stores, asking producers at Farmer’s Market for “ugly” fruits 
and vegetables, gathering produce on commodity day and utilizing their Senior Farmer’s 
Market vouchers.  
 Research has suggested that social interaction and support are associated with 
higher levels of fruit and vegetable intake. (Nicklett 2014) Within the intervention group, 
participants identified “support programs from family, friends, and peers” as one of the 
greatest motivators.  Participants reported significant increases in support programs from 
pre- to post- survey. This most likely was due to encouragement to share information 
obtained in nutrition lessons with family and friends. Additionally, nutrition lessons 
encouraged participants to interact with each other.  
 
Food security and ability  
Intervention participants reported an increase in the ability to cook and feed 
themselves possibly due to the lessons in the Color Your Plate intervention where 
methods to making cooking and preparing meals easier was emphasized.  There was also 
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a non-significant increase when participants answered, “Do you have enough money to 
buy the amount of fruits and vegetables recommended.” This increase could be due to 
several things. First, intervention participants may have developed a better understanding 
of serving sizes during demonstrations in lessons thus, realizing that they consume more 
fruits and vegetables than realized. Second, intervention participants were taught 
strategies for purchasing on sale or reduced price fruits and vegetables.  These changes in 
produce shopping behaviors may have changed affordability perceptions of intervention 
participants.  
As a result of increased food costs during the recent years (Coleman-Jensen 
2011), participation in federal nutrition assistance programs have also increased. This 
evidence highlights the need for efforts to improve accessibility and affordability of 
healthy foods to vulnerable subgroups.  (Kirkpatrick 2012) Throughout the Color Your 
Plate intervention duration, both intervention and control participants were encouraged to 
utilize available resources such as SNAP, commodity day and farmer’s market vouchers 
to aid in purchasing greater amounts of fruit and vegetables. Intervention and control 
participants reported greater utilization of SNAP and food stamps, likely a result of 
encouragement from study personnel.  
 
Knowledge and health behaviors  
Results regarding increases in following a healthier diet and increasing intake of 
fruits and vegetables at meals throughout the day align with other studies with similar 
study design and populations. (Hendrix 2008)  A greater percentage of intervention 
participants reported sharing information obtained with others. This could be due to 
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several of the objectives in the Color Your Plate curriculum where participants were 
encouraged to share information obtained from the lessons to family, health practitioners 
and other peers. For example, in the Color Your Plate lesson, ‘Color Your Plate, Color 
Your Community’, participants were encouraged to collaborate with others to reach 
dietary goals.  
Positive increases in nutrition knowledge in the Color Your Plate intervention can 
be attributed to intervention theoretical basis as well as lesson content. During each 
lesson, sharing of ideas was encouraged, and lesson aims and objectives were clearly 
stated. A greater amount of intervention participants indicated an interest in following a 
healthier diet. While results may not be significant, it looks that the intervention 
increased willingness to be healthier.  
 
Farmer’s market and produce utilization  
Findings from a study conducted by Kirkpatrick and associates suggested that 
farmer’s markets could potentially fill the gap of produce availability in underserved 
areas where food environments are less than ideal. (2012) Evidence such as this provides 
rationale as to why lessons in the Color Your Plate curriculum encouraged farmer’s 
market patronage. As a result, participants in both the control and intervention group 
reported a greater usage of farmer’s markets from pre- to post- intervention. While the 
results were not significant, the increases in patronage could be due to the emphasis of 
buying locally grown ingredients in each of the nutrition lessons. Control participants 
were also encouraged to purchase produce to make the Plate It Up! Kentucky Proud 
recipes from farmer’s markets and roadside stands. Increases in patronage and 
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consumption of fruits and vegetables within the intervention group can be attributed to 
recipe sampling at each lesson. Additionally, patronage frequencies may have increased 
due to in increased amount of produce available throughout the duration of the study. For 
example, a wider variety of fruits and vegetables were more available in early to late 
August than in May.   
The emphasis of farmer’s markets also increased older adult willingness to try 
produce in which they may not have been familiar with. Many seniors report that they 
will not try new fruits or vegetables that they have never tried before. (Kunkel 2003) 
Increasing exposure and acceptance of new recipes and fruits and vegetables has been 
found to positively increase the amount of produce consumed. (Bowling 2014) Control 
participants reported a significant decrease in farmer’s market patronage meanwhile 
intervention participants maintained an interest in recipes.  
Much like the positive results in famer’s market patronage found within the Color 
Your Plate curriculum, Kunkle and associates found that seniors reported increased fruit 
and vegetable consumption when they are provided with coupons to use at the farmer’s 
markets. (Kunkel 2003) These positive results can have implications for promotion of 
farmer’s markets and consumption of locally grown produce to older adults. Alongside 
the usage of food assistance programs for older adults such as Senior Farmer’s market 
vouchers and commodity day, promotion and support of locally grown foods to older 
adults will elicit more sustainable produce buying behaviors. Overall, positive results 
indicate senior’s response to locally grown foods.  
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SUMMARY AND CONCLUSIONS 
The Color Your Plate nutrition curriculum was limited by several factors. 
Questionnaires were administered to study participants by trained interviewers.  This step 
was made to aid in comfort of the participant and overcome any hearing or vision 
impairments. Although there might have been some variability in question administration 
during pre- and post- surveying, this was kept to a minimum by holding surveying 
training sessions for graduate and undergraduate students. As to reduce interview bias, 
pre- and post- questionnaires were administered by the same group of graduate and 
undergraduate students throughout the duration of the study.  
A small sample size may be due to the low amount of regular participant 
involvement in congregate meals within each one of the respective senior centers. 
Participation of congregate meals served at lunch varied from week to week. 
Additionally, lengthy pre- and post-surveys may have likely contributed to the lack of 
significance observed in self-reported intake of specific fruits and vegetables. Small 
number of participants during the farmer’s market tour identified a component of the 
intervention that was not effective.  The intervention was conducted during a period in 
which fruit and vegetable availability might increase (e.g. pre-tests were administered in 
early summer). Similar interventions did not find that season was a predictor of intake 
and was not associated with changes in intake (Hendrix 2008). Nevertheless, maturation 
and current events may have posed threats to the internal validity of the study.   
Notwithstanding some limitations, this study has several strengths including: a 
population representative participant sample, use of validated survey questions to 
measure barriers and motivators, and incorporation of best practices for nutrition 
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interventions for the older adult population. Additionally, participants reported that they 
enjoyed having graduate and undergraduate students visit the senior centers; many of 
which mentioned that they would have liked for the nutrition lesson duration to have been 
longer. Participants also cited that the Plate It Up! Kentucky Proud recipe cards and 
recipe sampling helped them to find useful and appealing ways of incorporating more 
fruits and vegetables during mealtimes. As a result of the intervention, participants 
mentioned an increased receptiveness and desire to nutrition education programs offered 
within the senior center. The current study may help to inform future guidelines and 
recommendations regarding nutrition interventions with older adults.  
In summary, the Color Your Plate nutrition intervention successfully increased 
the consumption of servings of fruits and vegetables reported by older adults regularly 
attending congregate meal sites.  These outcomes included successfully increasing the 
intake of fruits and vegetables served in congregate meal sites. In addition, study results 
indicated that older adults reported high satisfaction with Plate It Up! Kentucky Proud 
recipe sampling, reported an increase in motivation to consume healthier foods and a 
decrease in barriers to fruit and vegetable intake.  Future nutrition curricula and 
nutritional interventions involving older adults should utilize behavior change techniques 
outlined in the Health Belief Model.  The potential of expanding the use of exposure 
intervention techniques in the older adult population bears further examination Additional 
research into the tangible health effects of increased fruits and vegetable consumption 
resulting from exposure improvements for target populations is warranted. 
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Survey Code: ____________________ 
 
PRE-SURVEY 
 
Fruit and Vegetable Intake 
Think about the fruits and vegetables you usually eat each day, such as 100% juices; fresh, frozen or canned fruits; 
fruits for dessert, as well as potatoes, salads, slaws, and other fresh, frozen or canned vegetables.  A serving is a piece 
of fruit or about ½ cup of most fruits and vegetables; ¼ cup of dried fruits (such as raisins); or 1 cup of raw leafy 
greens used in salads.   The next questions are about your usual intake of fruits and vegetables at each meal and for 
snacks each day. 
 
How many servings of fruit do you usually have with breakfast?  0    1    2    3    
4    5 
How many servings of vegetables do you usually have with breakfast? 0    1    2    3    
4    5 
How many servings of fruit do you usually have with lunch? 0    1    2    3    
4    5 
How many servings of vegetables do you usually have with lunch? 0    1    2    3    
4    5 
How many servings of fruit do you usually have with your evening meal? 0    1    2    3    
4    5 
How many servings of vegetables do you usually have with your evening meal? 0    1    2    3    
4    5 
How many servings of fruit do you usually have as snacks each day? 0    1    2    3    
4    5 
How many servings of vegetables do you usually have as snacks each day? 0    1    2    3    
4    5 
On how many of the last SEVEN DAYS did you eat five or more servings of fruits and vegetables? 0    1    2    3    
4    5 
6    7 
How many fruits and vegetables should older people eat each day? (Do not read answer choices. Let participant 
provide an answer). 
 
0      1      2      3      4      5      6      7      8      9      10       “5 a day”       “5 or more a day”       “7 to 10 a day”       
Don’t know       Missing 
In general, how often do you consume the following? 
FRESH fruits and vegetables Often     Sometimes     Rarely     Never     Don’t 
know 
FROZEN fruits and vegetables Often     Sometimes     Rarely     Never     Don’t 
know      
CANNED fruits and vegetables Often     Sometimes     Rarely     Never     Don’t 
know 
Fruit as dessert Often     Sometimes     Rarely     Never     Don’t 
know 
Now think about the fruits and vegetables you usually eat each week.  On average, how often do you eat or drink 
the following fruits and vegetables each week? Think about fresh, frozen, or canned fruits and vegetables 
100% orange juice <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
100% cranberry, apple or grape juice <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Berries (such as blueberries, strawberries, or 
blackberries) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Oranges, peaches, or apricots, tangerines or 
grapefruit 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Broccoli, cabbage, or cauliflower <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
 44 
Cantaloupe or honeydew <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Leafy greens (such as mustard, turnip, or 
collard greens) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Corn <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Potatoes or mashed potatoes <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Fresh tomatoes <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Cooked or stewed tomatoes (such as in 
vegetable soup or rice and tomato gravy) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Squash or zucchini <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Spinach <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Sweet potatoes or yams <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Carrots <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Baked beans, pintos, black-eyed peas, or other 
legumes 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
How likely are you to add colorful fruits and 
vegetables to the meals you eat most often? 
Very likely                              Somewhat likely           Not sure 
      Somewhat not likely               Not likely 
Do you think that ... 
Eating more fruits and vegetables will help reduce your risk of cancer or help 
you manage your cancer? 
Yes        No        Don’t know        
Missing 
Eating more fruits and vegetables will help reduce your risk of heart disease 
or help you manage your heart disease?  
Yes        No        Don’t know        
Missing 
If you improve the way you eat, that you will be a healthier person? 
 
Yes        No        Don’t know        
Missing 
Farmer’s Market 
Do you normally try samples of recipes at the grocery, 
farmer’s market, or senior center? 
Not Usually          Sometimes          Frequently 
Do you normally take recipe cards, if provided, from the 
grocery, farmer’s market, or senior center? 
Not Usually          Sometimes          Frequently 
How often do you visit the farmer’s 
market during the Kentucky growing 
season? 
Weekly        Biweekly        Monthly        Less than once a month        Never 
How often do you purchase fruits 
and vegetables at the farmer’s 
market during the Kentucky growing 
season? 
 
Weekly        Biweekly        Monthly        Less than once a month        Never 
Barriers 
What keeps you from eating more fruits and vegetables (barriers)?  
Chewing or dental problems No                              Yes 
Cooking problems No                              Yes 
Cost No                              Yes 
Difficulties with digestion No                              Yes 
Don’t like the taste No                              Yes 
Grocery store does not have what I like No                              Yes 
Lack of storage space No                              Yes 
Not in season No                              Yes 
Spouse doesn’t like them No                              Yes 
Takes too much time No                              Yes 
Too heavy to carry home from the store No                              Yes 
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Too many are recommended No                              Yes 
Too much trouble No                              Yes 
Transportation problems No                              Yes 
I already consume lots of fruits and vegetables  No                              Yes 
Are there any other reasons that keep you from eating more fruits and vegetables?    No                              Yes 
 
If yes, please explain: 
 
 
 
 
Motivators 
What efforts to increase fruit and vegetable intake appeal to you most (motivators)? 
If offered, which of the following efforts to increase fruit and vegetable intake would you like the most? 
Nutrition education programs No                              Yes 
Transportation to grocery stores No                              Yes 
Fruit and vegetable delivery No                              Yes 
Fruit and vegetable recipe tasting No                              Yes 
Fruit and vegetable gardens No                              Yes 
Discounts on fruits and vegetables No                              Yes 
Better cooking and meal preparation environment No                              Yes 
Support programming from family and friends and peers 
 
No                              Yes 
Food Security  
(Do not read the “not sure” option.  If they say it or seem unsure then circle “not sure”) 
Do you always have enough money to buy the food you need?  No           Yes           Not sure 
Do you eat alone most of the time?  No           Yes           Not sure 
Are you always physically able to (circle all that apply) 
 Shop Cook 
 Feed yourself?  
No           Yes           Not sure 
No           Yes           Not sure 
No           Yes           Not sure 
Do you believe you consume the recommended amount of fruits for older adults?  No           Yes           Not sure 
Do you believe you consume the recommended amounts of vegetables for older 
adults? 
 
No           Yes           Not sure 
Phytochemicals 
The next set of questions is related to phytochemicals, which are substances found in some foods. 
Have you ever heard of phytochemicals, flavonoids, phytonutrients or 
bioactive compounds before? (if “no” or “not sure” skip to last phytochemical 
question) 
No           Yes           Not sure 
     Do you believe that phytochemicals can improve your health?  
     (mark “not sure” if first question was marked “no” or “not   
      sure”) 
No           Yes           Not sure 
     Do you believe that phytochemicals can specifically help to    
     prevent or better manage cancer, heart disease, or other chronic  
     illnesses (mark “not sure” if first question was marked “no” or  
     “not sure”) 
          No           Yes           Not sure 
     Do you eat certain foods because they contain phytochemicals?  
     (mark “not sure” if first question was marked “no” or “not  
     sure”) 
         No           Yes           Not sure 
Phytochemicals are most often found in which types of food? 
 
 
Meat    Dairy    Plant foods    All 
Foods   
Don’t know        
Physical Activity 
During the past month, other than your regular job (if employed), did you 
participate in any physical activities or exercises such as running, calisthenics, 
golf, gardening, or walking for exercise? 
Yes               No               Don’t know 
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How many DAYS of the last WEEK (seven days) did you participate in at least 
30 minutes of moderate physical activity?  Examples of moderate activities 
are regular waking, housework, yard work, lawn mowing, painting, repairing, 
light carpentry, ballroom dancing, light sports, golf or bicycling. 
0       1       2       3       4       5       6       
7 
How many days of the last week did you participate in any physical activity 
(light or moderate)? 
0       1       2       3       4       5       6       
7 
How many days of the last week (seven days) did you participate in a specific 
exercise session other than what you do around the house or as a part of  
your daily activities (examples: walking, yoga, water aerobics, regular 
aerobics, chair exercises, using workout machines, etc) 
0       1       2       3       4       5       6       
7 
During the past month, how many times per week or per month did you do 
physical activities or exercises to strengthen your muscles? Do NOT count 
aerobic activities like walking, running, or bicycling. Count activities using your 
own body weight like yoga, sit-ups or push-ups and those using weight 
machines, free weights, or elastic bands. 
 
 
____ times per week 
 
____ times per month 
 
Never 
Environmental Health 
On average, how often do you eat or drink the following items? 
Whole wheat or whole grain bread (such as 
100% whole wheat bread) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
 
High fat meats (such as regular ground beef, 
ribeye steak, chicken with the skin on, 
processed meats such as pepperoni, sausage, 
bacon) 
 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Consume organ meats or guts of fish and 
shellfish 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Whole milk <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
High fat cheeses (such as regular cheddar, 
Colby, Monterey Jack, cream cheese) 
 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
For the following, how often do you consume each in your diet? 
Walnuts <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Seeds (pumpkin, sesame, sunflower) <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Oil (canola, corn, olive, peanut, flax, soybean, 
safflower, sunflower) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Nuts (excluding walnuts) such as almonds, 
cashews, peanuts, pecans, pistachios 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Oily fish (herring, mackerel, salmon, trout, 
tuna) 
<1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Green tea <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
Calcium supplement <1/wk    1/wk    2/wk    3/wk    4/wk    5/wk    1/day    2/day    
>2/day 
How often do you do the following? 
Trim fat from meat and poultry Often          Sometimes          Rarely          Never          Don’t know 
Remove skin from poultry   Often          Sometimes          Rarely          Never          Don’t know 
Remove skin from fish Often          Sometimes          Rarely          Never          Don’t know 
Drain, rinse, or remove fats and oils from 
cooked meats, broths, or soups before eating 
them 
Often          Sometimes          Rarely          Never          Don’t know 
Wash produce in running water Often          Sometimes          Rarely          Never          Don’t know 
Purchase organic produce Often          Sometimes          Rarely          Never          Don’t know 
Use glass food storage containers instead of Often          Sometimes          Rarely          Never          Don’t know 
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plastic storage containers 
Consume grilled meats Often          Sometimes          Rarely          Never          Don’t know 
Pollution is the introduction of harmful substances or products into the environment.  Examples of pollution 
includes lawn chemicals, insect sprays, mold in buildings, air pollution from factories, pesticides used on fruits and 
vegetables, contaminated drinking water, polluted rivers, improper disposal of garbage or hazardous waste, 
pesticides, heavy metals, hormones, or antibiotics in foods.  On a scale of 0 to 10, with 0 being of no concern and 
10 being very concerned, how concerned are you about being exposed to pollution in the areas where you live, 
work, or play (recreation)? 
 
0      1      2      3      4      5      6      7      8      9      10      Don’t know 
Extent of Concern 
I believe that my health is being or has been 
negatively affected by environmental 
hazards/pollution 
Strongly disagree      Disagree     Neutral      Agree     Strongly Agree 
Knowledge 
A healthy diet can be protective against the 
negative health effects of pollution 
Strongly disagree      Disagree     Neutral      Agree     Strongly Agree 
Eating a healthy diet will not make a difference 
in my health if I live near pollution 
Strongly disagree      Disagree     Neutral      Agree     Strongly Agree 
Willingness to Take Action 
If you want to eat a normal diet, you can’t 
spend time worrying about contaminants in 
your food 
Strongly disagree      Disagree     Neutral      Agree     Strongly Agree 
I eat healthy foods to make up for the effects 
of pollution 
Strongly disagree      Disagree     Neutral      Agree     Strongly Agree 
Demographics 
County:  Fayette     or    Jessamine                                                                                      Date 
Age of Participant: ______ 
How much do you weigh? ______ 
How tall are you? ______ 
Gender:        Male        Female 
Ethnicity:     White       Black       Hispanic/Latino       Asian        Other  
How many years did you complete in school: ______ years 
1. How would you rate your overall health?                                                                                                 Excellent     Very good      Good      Fair          Poor 
2. Do you use any tobacco products such as 
cigarettes, cigars, pipe, or chewing 
tobacco?   
No                                              Yes 
Has a doctor, nurse, or other health professional EVER told you that you: 
Had a heart attack (also called a myocardial 
infarction)? 
Yes               No               Don’t know               Refused 
Have/Had angina or coronary heart disease? Yes               No               Don’t know               Refused 
Have/Had a stroke? Yes               No               Don’t know               Refused 
Have/Had asthma? Yes               No               Don’t know               Refused 
Have/Had skin cancer? Yes               No               Don’t know               Refused 
Have/Had any other types of cancer? Yes               No               Don’t know               Refused 
Have/Had Chronic Obstructive Pulmonary 
Disease or COPD, or emphysema or chronic 
bronchitis? 
Yes               No               Don’t know               Refused 
Have some form of arthritis, rheumatoid 
arthritis, gout, lupus, or fibromyalgia? 
Yes               No               Don’t know               Refused 
Have/Had kidney disease? (does not include 
kidney stones or bladder infection) 
Yes               No               Don’t know               Refused 
Have/Had diabetes? Yes               No               Don’t know               Refused 
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POST-SURVEY (AUGUST) 
 
Survey Code: ____________________ 
 
How many cups of fruit should an older adult consume each day?  
 
                                                       0 - 1.0             1.5 - 2.0          2.0 – 2.5         2.5 - 3.0               > 5     Don’t Know 
                                                           (0)                     (1)                  (2)                  (3)                    (4)          (5) 
How many cups of vegetables should an older adult consume each day? 
  
                               0 – 1.0                     1.5 - 2.0                  2.5 - 3.0                 3.5 - 4.0               > 5     Don’t Know 
                                     (0)                            (1)                          (2)                            (3)               (4)              (5) 
Fruit and Vegetable Intake 
Think about the fruits and vegetables you usually eat each day, such as 100% juices; fresh, frozen or canned fruits; 
fruits for dessert, as well as potatoes, salads, slaws, and other fresh, frozen or canned vegetables.  A serving is a piece 
of fruit or about ½ cup of most fruits and vegetables; ¼ cup of dried fruits (such as raisins); or 1 cup of raw leafy 
greens used in salads.   The next questions are about your usual intake of fruits and vegetables at each meal and for 
snacks each day. 
 
How many servings of fruit do you usually have with 
breakfast?  
0    1    2    3    4    5 
How many servings of vegetables do you usually have 
with breakfast? 
0    1    2    3    4    5 
How many servings of fruit do you usually have with 
lunch? 
0    1    2    3    4    5 
How many servings of vegetables do you usually have 
with lunch? 
0    1    2    3    4    5 
How many servings of fruit do you usually have with your 
evening meal? 
0    1    2    3    4    5 
How many servings of vegetables do you usually have 
with your evening meal? 
0    1    2    3    4    5 
How many servings of fruit do you usually have as snacks 
each day? 
0    1    2    3    4    5 
How many servings of vegetables do you usually have as 
snacks each day? 
0    1    2    3    4    5 
On how many of the last SEVEN DAYS did you eat 4.5 
cups or more of fruits and vegetables? 
0    1    2    3    4    5 
6    7 
In the past month, how often did you consume the following? 
FRESH fruits and vegetables 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)         (3)          (4)           (5)      
(6)     (7)     (8)      (9) 
FROZEN fruits and vegetables 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)         (3)          (4)           (5)      
(6)     (7)     (8)      (9) 
CANNED fruits and vegetables 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)         (3)          (4)           (5)      
(6)     (7)     (8)      (9) 
Plain fruit as dessert 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)         (3)          (4)           (5)      
(6)     (7)     (8)      (9) 
Fruit that is part of a dessert, such as a fruit pie 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)         (3)          (4)           (5)      
(6)     (7)     (8)      (9) 
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Now think about the fruits and vegetables you ate during the past month.  Over the last month, how many times 
per month, week or day did you eat or drink the following fruits and vegetables? Think about fresh, frozen, or 
canned fruits and vegetables 
100% orange juice 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
100% cranberry, apple or grape juice 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Dried fruits (raisins, prunes, apricots, etc.) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Blueberries 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Blackberries or black raspberries 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Red raspberries 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Strawberries 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Peaches or nectarines 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Oranges, mandarin oranges, tangerines, or grapefruit 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Apples (any color) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Pears 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Bananas 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Plums (Red or black) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Grapes (green or red) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
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(8)      (9) 
Cherries (any color) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Pineapples 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Kiwi, mangoes, papayas   0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Cantaloupe 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Honeydew melon 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Watermelon 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
                     VEGETABLES 
Spinach (raw or cooked) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Salad greens (such as, romaine lettuce, arugula or other 
leafy green lettuce; not iceberg or spinach) 
0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Leafy greens (such as mustard, turnip, or collard greens) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Asparagus 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Broccoli 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Brussel sprouts 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Cabbage (any color) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Cauliflower 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
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(8)      (9) 
Corn 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Baked or mashed potatoes (excluding fried potatoes such 
as French fries) 
0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Fresh tomatoes 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Cooked or stewed tomatoes (such as in vegetable soup 
or pasta sauce) 
0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Beets 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Eggplant 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Onions (yellow, red, scallions, leaks) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Peppers (green, red, orange) 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Mushrooms 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Summer squash or zucchini 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Sweet potatoes or yams 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Carrots 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Acorns or butternut squash 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
String beans or green beans 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Green peas 0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
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2/d    >2/d 
 (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Baked beans, pintos, black-eyed peas, lima beans, 
chickpeas, or other legumes (excluding green peas) 
0     1-3/mo     1/wk      2/wk    3/wk    4/wk     5/wk    1/d    
2/d    >2/d 
  (0)     (1)           (2)          (3)        (4)       (5)        (6)       (7)    
(8)      (9) 
Over the last month, how many times per month, week or day did you eat or drink the following items? 
Whole wheat or whole grain bread (such as 100% whole 
wheat bread) 
0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
High fat meats (such as regular ground beef, ribeye 
steak, chicken with the skin on, processed meats such as 
pepperoni, sausage, bacon) 
0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
 
 
Organ meats such as liver or kidneys 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Whole milk 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
High fat cheeses (such as regular cheddar, Colby, 
Monterey Jack, cream cheese) 
0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
 
Walnuts 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Seeds (pumpkin, sesame, sunflower) 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Oil (canola, corn, olive, peanut, flax, soybean, safflower, 
sunflower) 
0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Nuts (excluding walnuts) such as almonds, cashews, 
peanuts, pecans, pistachios 
0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Oily fish (herring, mackerel, salmon, trout, tuna) 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Green tea 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Calcium supplement 0    1-3/mo    1-2/wk    3-4/wk    5-6/wk    1/d     2/d     3/d     
4/d     >5/d (0)     (1)          (2)           (3)          (4)         (5)     
(6)      (7)      (8)      (9) 
Barriers 
What keeps you from eating more fruits and vegetables?  
Chewing or dental problems No (0)                     Yes (1) 
Cooking problems No (0)                     Yes (1) 
Cost No (0)                     Yes (1) 
Difficulties with digestion No (0)                     Yes (1) 
Don’t like the taste No (0)                     Yes (1) 
Grocery store does not have what I like No (0)                     Yes (1) 
Lack of storage space No (0)                     Yes (1) 
Not in season No (0)                     Yes (1) 
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Spouse doesn’t like them No (0)                     Yes (1) 
Takes too much time No (0)                     Yes (1) 
Too heavy to carry home from the store No (0)                     Yes (1) 
Too many are recommended No (0)                     Yes (1) 
Too much trouble No (0)                     Yes (1) 
Transportation problems No (0)                     Yes (1) 
I already consume lots of fruits and vegetables  No (0)                     Yes (1) 
Are there any other reasons that keep you from eating more fruits and vegetables?            No (0)   Yes (1) 
 
If yes, please explain: 
 
 
 
 
Motivators 
If offered, which of the following efforts to increase fruit and vegetable intake would you like the most? 
Nutrition education programs No (0)                     Yes (1) 
Transportation to grocery stores No (0)                     Yes (1) 
Fruit and vegetable delivery No (0)                     Yes (1) 
Fruit and vegetable recipe tasting No (0)                     Yes (1) 
Fruit and vegetable gardens No (0)                     Yes (1) 
Discounts on fruits and vegetables No (0)                     Yes (1) 
Better cooking and meal preparation environment No (0)                     Yes (1) 
Support programming from family and friends and peers 
 
No (0)                     Yes (1) 
Farmer’s Market 
Over the past two months, how often did you try 
samples of recipes at the grocery, farmer’s market, or 
senior center? 
Not Usually          Sometimes          Frequently 
(0)                        (1)                      (2) 
Over the past two months, how often did you take recipe 
cards, if provided, from the grocery, farmer’s market, or 
senior center? 
Not Usually          Sometimes          Frequently 
(0)                        (1)                      (2) 
Over the past two months, how often did you prepare 
any of the recipes that you sampled at the senior center? 
 
__________ (number of times) 
Did the recipe cards help you incorporate more fruits and 
vegetables into your daily meals and snacks? 
No                          Yes                        Not sure 
(0)                               (1)                                 (2) 
Did you read the phytochemical health information cards 
that came with the recipe cards? 
No                          Yes                        Not sure 
 (0)                             (1)                                 (2) 
Did the phytochemical health information cards motivate 
you to incorporate more fruits and vegetables into your 
daily meals and snacks?  
No                          Yes                        Not sure 
(0)                               (1)                                 (2) 
Did the phytochemical health information cards motivate 
you to incorporate a greater variety of fruits and 
vegetables into your daily meals and snacks? 
No                          Yes                        Not sure 
(0)                               (1)                                 (2) 
How often have you visited the farmer’s market in the past two months? 
 
Weekly        Biweekly        Monthly        Less than once a month        Never 
    (0)                 (1)                   (2)                           (3)                             (4) 
How often did you purchase fruits and vegetables at the farmer’s market in the past two months? 
 
Weekly        Biweekly        Monthly        Less than once a month        Never 
  (0)                   (1)                  (2)                               (3)                         (4) 
How much did you enjoy the Plate It Up! Kentucky Proud 
recipe sampling? 
Did not enjoy              Neutral                Enjoyed lots 
     (0)                             (1)                                (2) 
Did you attend the Farmer’s Market tour? No                          Yes                        Not sure 
       (0)                              (1)                                 (2) 
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If yes, did the Farmer’s Market tour impact your 
likelihood of visiting the Farmer’s Market again over the 
summer? 
No                          Yes                        Not sure 
(0)                              (1)                                 (2) 
Would you be interested in attending Farmer’s Market 
tours on a more regular basis (e.g. monthly during the 
growing season)? 
No                          Yes                        Not sure 
(0)                               (1)                                 (2) 
Phytochemicals 
The next set of questions are related to phytochemicals, which are substances found in some foods. 
Have you ever heard of phytochemicals, flavonoids, 
phytonutrients or bioactive compounds before? (if “no” 
skip to last phytochemical question) 
No (0)       Yes (1)      Not sure (2)      
     Do you believe that phytochemicals can improve your 
health?  
      
No (0)       Yes (1)    Not sure (2)         
     Do you believe that phytochemicals can specifically 
help to    
     prevent or better manage cancer, heart disease, or 
other chronic  
     illnesses  
No (0)       Yes (1)    Not sure (2)         
     Do you eat certain foods because they contain 
phytochemicals?  
      
No (0)       Yes (1)     Not sure (2)        
Phytochemicals are most often found in which types of 
food? 
 
 
Meat (4)    Dairy (3)    Plant foods (2) 
 
   All Foods (1)       Don’t know (0)       
Physical Activity 
How many DAYS of the last WEEK (seven days) did you 
participate in at least 30 minutes of moderate physical 
activity?  Examples of moderate activities are regular 
waking, housework, yard work, lawn mowing, painting, 
repairing, light carpentry, ballroom dancing, light sports, 
golf or bicycling. 
0       1       2       3       4       5       6       7 
 
Pollution is the introduction of harmful substances or products into the environment.  Examples of pollution 
includes pesticides used on fruits and vegetables, heavy metals, hormones, or antibiotics in foods, lawn chemicals, 
air pollution or contaminated drinking water.  On a scale of 0 to 10, with 0 being of no concern and 10 being very 
concerned, how concerned are you about being exposed to pollution in the areas where you eat, live, learn, work, 
play (recreation) or shop? 
(no concern)                        (medium concern)              (serious concern)   (use these as prompts to help conceptualize if 
they are struggling with assigning their level of concern) 
    
0         1         2         3         4         5         6         7         8         9         10         Don’t know (11) 
Pollution Sensitivity Scale 
Think about the neighborhood where you live.   A 0 means that there is none of this kind of pollution at all in your 
neighborhood, while a 10 means that there is a very serious problem with this type of pollution.   
Contaminated drinking water. 0        1         2         3         4         5        6        7         8         9         
10 
 
Pesticides, hormones, antibiotics in our food. 0        1         2         3         4         5        6        7         8         9         
10 
 
Chemicals in food and beverage containers, such as cans 
and plastic bottles.  
0        1         2         3         4         5        6        7         8         9         
10 
 
Contaminants such as pesticides in fruits and vegetables.  0        1         2         3         4         5        6        7         8         9         
10 
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Contaminants like mercury, dioxin or PCBs in fish, meat 
or poultry. 
0        1         2         3         4         5        6        7         8         9         
10 
 
Pollution-Cause-Illness Scale 
The following are statements about environment and health.  Think about how much you agree or disagree with each 
statement.  A 10 means you agree completely. A 0 means you disagree completely. 
The drinking water in my community causes health 
problems.  
0        1         2         3         4         5        6        7         8         9         
10 
 
People may get sick because they don’t eat the right 
foods to protect themselves from pollution. 
0        1         2         3         4         5        6        7         8         9         
10 
 
Pollution Acceptance Scale 
Here are some statements about pollution being normal part of life which can be lived with. Use the same rating 
approach as above, where 10 means you agree completely and 0 means you disagree completely. 
People don’t need to worry about toxic things, because 
our bodies can overcome the toxins. 
 
0        1         2         3         4         5        6        7         8         9         
10 
 
Many people I know don’t seem to get sick, even though 
they don’t try to keep contaminants out of their food.  
0        1         2         3        4        5         6         7         8         9         
10 
 
If you want to eat a normal diet, you can’t spend time 
worrying about contaminants in your food.  
0        1         2         3        4        5         6         7         8         9         
10 
 
Eating a healthy diet will not make a difference in my 
health if I live near pollution.  
0        1         2         3        4        5         6         7         8         9         
10 
 
Personal Environmental Action Scale 
Here are statements about things you might do in your personal life for your health. Use the ratings from 0 to 10 to 
show how consistently you do each thing. A 10 means you always do this when it makes sense. A 0 means you never 
do it. 
I drink water that is bottled or filtered – not just from the 
faucet.  
0        1         2         3        4        5         6         7         8         9         
10 
 
I limit how much fish I eat because fish might contain 
toxic chemicals.  
0        1         2         3        4        5         6         7         8         9         
10 
 
I eat healthy foods to make up for the effects of 
pollution.  
0        1         2         3        4        5         6         7         8         9         
10 
I eat healthy foods to make up for the effects of pollution 0        1         2         3        4        5         6         7         8         9         
10 
I wash my fruits and vegetables thoroughly before using 
them. 
0        1         2         3        4        5         6         7         8         9         
10 
I try to eat 5 or more servings of fruit and vegetables 
every day. 
0        1         2         3        4        5         6         7         8         9         
10 
I eat organically grown food as much as I can. 0        1         2         3        4        5         6         7         8         9         
10 
Community Environmental Action  
Here are statements about things you might do with others in the community to help protect health. Use the ratings 
from 0 to 10 to show how consistently you do each thing. A 10 means you always do this when it makes sense. A 0 
means you never do it. 
I talk with my friends and neighbors about how we can 
get healthier foods in our town.  
0        1         2         3        4        5         6         7         8         9         
10 
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I talk with my friends and neighbors about how we can 
get cleaner water in our town.  
0        1         2         3        4        5         6         7         8         9         
10 
 
 
After attending the fruit and vegetable lessons have you: 
Shared what you learned about the health benefits of 
phytochemicals with your family, friends, co-workers or 
acquaintances? 
No (0)                Yes (1)               Not sure (2) 
Discussed the health benefits of phytochemicals with 
your doctor/health care professional? 
No (0)                Yes (1)               Not sure (2) 
Improved your attitude concerning the consumption of 
more fruits and vegetables? 
No (0)                Yes (1)               Not sure (2) 
Tried to follow a healthier diet? No (0)                Yes (1)               Not sure (2) 
Increased your intake of fruit? No (0)                Yes (1)               Not sure (2) 
Increased your intake of vegetables? No (0)                Yes (1)               Not sure (2) 
Ate more fruits and vegetables with breakfast? No (0)                Yes (1)               Not sure (2) 
Ate more fruits and vegetables with lunch? No (0)                Yes (1)               Not sure (2) 
Ate more fruits and vegetables with your evening meal? No (0)                Yes (1)               Not sure (2) 
How many sessions of the fruit and vegetable nutrition 
education program did you attend? (not including the 
farmer’s market tour) 
0            1            2            3            4             5 
Food Security  
(Do not read the “not sure” option.  If they say it or seem unsure then circle “not sure”) 
Are you always physically able to (answer each  of the 
following) 
Shop? 
Cook? 
Feed yourself?  
 
No (0)       Yes (1)       Not sure (2) 
No (0)       Yes (1)       Not sure (2) 
No (0)       Yes (1)       Not sure (2) 
Do you always have enough money to buy the amount of 
fruits and vegetables that is recommended for older 
adults to eat (approximately 5 servings per day)?   
No (0)       Yes (1)       Not sure (2) 
Do you always have enough money to buy the variety of 
fruits and vegetables that is recommended for older 
adults to eat? (dark greens 4x/wk, yellow/orange 5x/wk, 
red 5x/wk etc, other vegetables 5x/wk) 
 
No (0)       Yes (1)       Not sure (2) 
Do you always have enough money to buy the food you 
need? 
No (0)       Yes (1)       Not sure (2) 
In the past month, have you received food from a food 
pantry or food bank? 
No (0)       Yes (1)       Not sure (2) 
Do you currently receive food stamps? No (0)       Yes (1)       Not sure (2) 
Think about the past 30 days. I’m going to read you several statements that people have made about their food 
situation. For these statements, please tell me whether the statement was often true, sometimes true, or never 
true for you since last (name of current month). 
The food that you bought just didn’t last, and you didn’t 
have money to buy more. 
Often (0)     Sometimes (1)    
       Never (2)     Not sure (3) 
You couldn’t choose the right food and meals for your 
health because you couldn’t afford them. 
Often (0)     Sometimes (1)    
       Never (2)     Not sure (3) 
Did you ever cut the size of your meals or skip meals 
because there wasn’t enough money for food? 
No (0)       Yes (1)       Not sure (2) 
      If you answered yes to the previous question, in the 
last 30 days, how  
      many days did this happen? (interviewer-please write 
in participant’s  
      response) 
 
________ days            Not sure (2)  
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Did you ever eat less than you felt you should because 
there wasn’t enough money to buy food? 
No (0)       Yes (1)       Not sure (2) 
Were you ever hungry but didn’t eat because you 
couldn’t afford enough food? 
No (0)       Yes (1)       Not sure (2) 
Demographics 
County (circle one):  Fayette (0)        Jessamine (1)     Scott (2)         Woodford (3)                Date: 
How much do you weigh? ______ 
How tall are you? ______ 
How would you rate your overall health?                                                                                                 Excellent     Very good       Good             Fair             
Poor 
     (0)                     (1)                    (2)               (3)               (4) 
Do you use any tobacco products such as cigarettes, 
cigars, pipe, or chewing tobacco?   
No  (0)                                            Yes (1)  
 
Have there been any changes to your health since May, such as being diagnosed with diabetes, heart disease, 
COPD, cancer or any other health condition? 
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